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@ 1. A data transmission method characterized In 
that in a multi-computer system comprising a plural- 
ity of computers mutually connected via a transmis- 
sion line, the plurality of computers are divided into 
groups, an address is assigned to each group, trans- 
mission data of a computer is provided with a loca- 
tion where said address is assigned and a location 

FIG. 1 



where a content code indicating the data content is 
assigned, said computer transmits said data with 
either said address or content code assigned, and 
the computers other than said computer decide 
whether or not to receive said data according to 
either said address or content code 
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DATA PROCESSING SYSTEM AND DATA TRANSMISSION AND PROCESSING METHOD 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 



This invention relates to the data transmission 
method and the data processing method of a data 
processing system comprising a plurality of pro- 
cessing devices. 



DESCRIPTION OF THE PRIOR ART 



When a network system, which is connected to 
a multi-computer system or to a plurality of multi- 
computer systems with communication lines via 
gateways, communicates data, one-to-one commu- 
nication with a destination address assigned to the 
data or broadcasting with a group address as- 
signed to the data is conventionally performed. 

Content code communication that data is as- 
signed a content code indicating the content of the 
data and the receiver decides whether or not to 
receive the data according to the content code is 
also available. 

These two transmission methods are not used 
concurrently, and a system uses only one trans- 
mission method. 

In a large scale and wide area system, content 
code communication using communication lines is 
expensive except for destination fixed connection. 

The communication method using a group ad- 
dress, for example, is indicated in INTAP-S002-02 
(V0,R1). Content codes are, for example, indicated 
in Japanese Patent Laid-Open 59-047905. 

In the above prior art, communication using a 
content code indicating the data content and com- 
munication using a destination address or a group 
address for broadcasting cannot be used concur- 
rently on one transmission line or on one system 
because they are different in the data message 
format from each other. 

In a large scale and wide area multi-computer 
system, content code communication broadcasts a 
data message to alt the computers and the receiver 
decides whether or not to receive the data, causing 
problems such as a large quantity of data and an 
increase in cost. 

In a multi-computer system, as shown in Rg. 
19. a plurality of computers 1901. 1902. 1903, — 
are connected to each other via a transmission line 
1910, and transmit or receive data mutually. The 



computers 1901, 1902. 1903, — have external 
memories 1911, 1912, 1913, — for storing data. In 
the external memories 1911, 1912, 1913, — , files 
A, B. C, D, — . where, for example, indexed data is 

5 stored, are defined, and multiplexed files exist (for 
example, file A or file C). 

One of the conventional methods which is used 
for recovering, for example, the file A of the com- 
puter 1902 of this multi-computer system is a 

TO method that access to the file A is inhibited, the file 
A of the computer 1901 is copied onto the com- 
puter 1902, and access to the file A is permitted 
after the copy is finished. Since this method inhib- 
its access to the file A, current data of the file A is 

15 not generated during recovery, and the processing 
is simplified. 

However, it is inconvenient that the file A can- 
not be accessed. A file recovery method, which is 
modified so that the file A of the computer 1901 

20 can be accessed during recovery, is indicated, for 
example, in Japanese Patent Laid-Open 62- 
102342. 

This recovery method is applied to a sequential 
file. As shown In Rg. 20(a), the file A of the 

25 computer 1901 is copied onto the computer 1902. 
and current data A generated after the copy starts 
is added to the computer 1901 as usual but stored 
in a current data buffer b of the computer 1902, 
when the file A is copied including up to the data 

30 content when the copy starts, the current data A 
stored in the buffer b is added as shown in Fig. 20- 
(b). By doing this, the file A is recovered including 
the current data A . 

In the above recovery method, the recovery 

35 processing unit needs a current data buffer for 
temporarily storing current data during recovery. 
Since the quantity of current data generated during 
this recovery period, however, cannot be estimat- 
ed, an appropriate buffer size cannot be selected. 

40 For safety's sake, therefore, it is necessary to 
install a current data buffer with a capacity larger 
than the actually required one, causing a problem 
such as an inefficient facility load. Even if a current 
data buffer with a large capacity is installed, there 

45 is no guarantee that the quantity of current data will 
not exceed the capacity. If the quantity of current 
data does, there is a problem imposed that the 
storage content cannot be recovered. The same 
may be said with storage content expansion. 

so 

SUMMARY OF THE INVENTION 



The first object of the present invention is to 
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provide a data transmission nnethod which allows 
comnnunication by content codes to be easily in- 
corporated in a system using communication only 
by destination addresses and group addresses and 
when content code data is transmitted by a large 
scale and wide area multi-computer system, the 
quantity of data which is transmitted on the com- 
munication lines is reduced and communication 
charges are extremely cut down. 

The second object of the present invention is 
to provide a storage content recovery and expan- 
sion method which allows the storage content to be 
accessed during recovery and expansion, requires 
no buffer with a large capacity, and allows the 
storage content to be recovered and expanded 
when the quantity of current data increases. 

The first object of the present invention is 
accomplished by a multi-computer system which 
comprises a plurality of computers mutually con- 
nected by a transmission line, characterized in that 
the computers are grouped and addressed, trans- 
mission data is provided with a location where the 
group address is assigned and a location where a 
content code indicating the data content is as- 
signed, the data with at least one of the group 
address and the content code assigned is transmit- 
ted to a computer, and the other computers decide 
whether or not to receive the data according to one 
of the group address and the content code. 

The second object of the present invention is 
accomplished by a system which comprises a plu- 
rality of data processing devices which are con- 
nected to each other via a transmission line so that 
they can mutually transmit or receive data and 
store multiplexed data, characterized in that the 
storage content recovery and expansion supporting 
unit splits and transmits the storage content to be 
recovered and expanded to the transmission line 
as recovery and expansion data, the storage con- 
tent recovery and expansion processing unit re- 
ceives the foregoing recovery and expansion data 
from the transmission line and stores the received 
recovery and expansion data when the correspond- 
ing current data is not stored, and the multiplexed 
storage content is recovered and expanded online. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1 and 7 are format diagrams of data 
messages having content codes of the first em- 
bodiment of the present invention. Fig. 2 is a 
schematic view of a multi-computer system of the 
first embodiment of the present invention. Figs. 3, 
4, and 6 are concrete schematic views of comput- 
ers shown in Fig. 2, Figs. 5 and 8 are format 
diagrams of data messages having destination ad- 



dresses and broadcasting data messages of the 
first embodiment of the present invention, Fig. 9 is 
a schematic view of a network system of the sec- 
ond embodiment of the present invention, Fig. 10 

5 is a schematic view of a gateway of the second 
embodiment of the present invention, Fig. 11 is an 
illustration showing the configuration of a table for 
selective transmission of the second embodiment 
of the present invention, and Fig. 12 is a format 

10 diagram of a data message having a content code 
of the second embodiment of the present invention. 

Fig. 13 is a block diagram of a computer of the 
third embodiment of the present invention, Fig. 14 
is a conceptual diagram for explaining the configu- 

75 ration of a content code table of the third embodi- 
ment of the present invention. Fig. 15 is a format 
diagram of a message of the third embodiment of 
the present invention, Rg. 16 is a block diagram 
showing the data flow of the third embodiment of 

20 the present invention during recovery and expan- 
sion, Fig. 17 is a block diagram of a multi-computer 
system of the fourth embodiment of the present 
invention, Fig. 18 is a block diagram of the data 
flow of the fifth embodiment of the present inven- 

25 tion during recovery and expansion, Fig. 19 is a 
block diagram of a multi-computer system having 
conventional multiplexed files, and Figs. 20(a) and 
(b) are conceptual diagrams for explaining the con- 
ventional file recovery and expansion method. 

30 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 

Next, embodiments of the present invention will 
described hereunder with reference to the accom- 
panying drawings. 

Firstly, the first embodiment will be described. 

40 Figs. 1 and 7 are format diagrams of data 

messages having content codes of the first em- 
bodiment of the present invention. Fig. 2 is a 
schematic view of a multi-computer system of the 
first embodiment of the present invention, Figs. 3, 

45 4, and 6 are schematic views of computers shown 
in Rg. 2, and Figs. 5 and 8 are format diagrams of 
data messages having destination addresses and 
broadcasting data messages of the first embodi- 
ment of the present invention. 

50 In this embodiment, computers II to ln. 31 to 

3n, and 51 to 5n are connected, as shown in Fig. 2, 
to each other via a transmission line 1 so as to 
transmit or receive data. The computers are con- 
nected to terminal equipment 21 to 2n, 41 to 4n and 

65 61 to 6n respectively. A plurality of computers are 
divided into groups as shown by dot lines to form 
computer groups 70 and 80, and each group is 
assigned a group address. 
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Each of the computers II to In is configured as 
shown in Fig. 3. 

A processor 90 shown in Fig. 3 is connected to 
the transmission tine I via an interface 91 and to 
the terminal equipment via an interface 92. The 
processor 90 is also connected to an input buffer 
93, an output buffer 94, a content code table 95, 
and a memory for data messages having content 
codes 96, The processor 90 provides a selecting 
function 901 and a processing function for data 
messages having content codes 902. 

The selecting function 901 registers the group 
address of the computer group 70 which the com- 
puter itself belongs to. 

Codes for indicating contents of data which can 
be processed by the computer via the processing 
function for data messages having content codes 
902 are registered in the content code table 95 
beforehand. 

When transmitting data to the transmission line 
1 via the processing function for data messages 
having content codes 902. the output buffer 94, 
and the interface 91 , the computers 1 1 to 1 n edit it 
as a data message 700 having the format shown In 
Rg. 1- 

The data message 700 having a content code 
of this embodiment comprises data 704 itself, a 
content code 703 indicating the content of the data 
704, a source group address 701, and a source 
computer address 702. and is called a data mes- 
sage having a content code. The group address 
701 comprises an address type 701 A and an ad- 
dress part 701 B. This address type is used to 
determine whether the address Is a group address 
or a destination address. 

Each of the computers 51 to 5n is configured as 
shown in Fig. 3. 

A processor 90 shown in Rg. 4 is connected to 
the transmission line I via an interface 91 and to 
the terminal equipment via an interface 92. The 
processor 90 is also connected to an input buffer 

93. an output buffer 94. and a memory for data 
messages having destination addresses 97. The 
processor 90 provides a selecting function 901 and 
a processing function for data messages having 
destination addresses 903. 

The selecting function 901 registers the ad- 
dress of the computer itself and the group address 
of the computer group 80 which the computer itself 
belongs to. 

When transmitting data to the transmission line 
I via the processing function for data messages 
having destination addresses 903, the output buffer 

94, and the interface 91 , the computers 51 to 5n 
edit it as a data message having a destination 
address 800 which has the format shown in Fig. 5- 
(a) or a broadcasting data message 804 shown in 
Rg. 5(b). 



The data message having a destination ad- 
dress 800 of this embodiment comprises data 803 
itself, a destination computer address 801, and a 
source computer address 802. The destination ad- 

5 dress 801 has the same format as that of the group 
address 701; that is, it comprises an address type 
801 A and an address part 801 B. This address type 
is used to determine whether the address is a 
group address or a destination address. 

70 The broadcasting data message 804 is the 

data message having a destination address 800 in 
which the destination address 801 is replaced with 
a source group address 805, and used to notify the 
group of the data. This broadcasting data message 

75 is received by all the computers of the computer 
group 80. The broadcasting data message 804 has 
the same format as that of the data message 
having a destination address 800. Therefore, both 
data messages are processed by the processing 

20 function for data messages having destination ad- 
dresses 903. 

Each of the computers 31 to 3n is configured as 
shown in Fig. 6. 

The computer comprises a combination of the 

25 components of the computers shown In Figs. 3 and 
4, and the processor 90 provides a delivering func- 
tion 904. 

The delivering function 904 distributes a data 
message to the two processing functions (the pro- 

30 cessing function for data messages having content 
codes 902 and the processing function for data 
messages having destination addresses 903). 
Therefore, the addresses are registered for each 
processing function; that is, the group address of 

35 the computer group 70 is registered for the pro- 
cessing function for data messages having content 
codes 902, and the group address of the computer 
group 80 and the address of the computer itself are 
registered for the processing function for data mes- 

40 sages having destination addresses 903. 

The selecting function 901 registers the ad- 
dress of the computer itself and the group address 
of the computer group 70 or 80 which the com- 
puter itself belongs to. All the content codes of 

45 data which can be processed via the processing 
function for data messages having content codes 
902 are registered in the content code table 95. 

Three types of data messages 700, 800. and 
804 are transmitted to the transmission line I by the 

so computers 31 to 3n depending on the processing 
function. 

Next, the processing procedures of the com- 
puters It to 1n, 31 to 3n, and 51 to 5n when a data 
message is transmitted to the transmission line I 
55 will be described hereunder. 

Each of the computers H to 1n reads the data 
message into the input buffer 93 via the interface 
91. Then, the selecting function 901 checks the 
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head part of the read data message, such as the 
group address 701 or 805, or the destination ad- 
dress 801. if the address does not match the 
registered one, it is deleted, if the address does, it 
is transferred to the processing function for data 
messages having content codes 902. 

The processing function for data messages 
having content codes 902 checks the content code 
702 of th© data message with the content code 
table 95. If the address does not match the regis- 
tered one, it is deleted. If the address does, it is 
transferred to and received by the memory for data 
messages having content codes 96. On the basis 
of the content code 703 of the received data mes- 
sage 700 having a content code, the program for 
processing data having the content code is started 
to process the data. The program assigns the out- 
put data a predetermined output content code in- 
dicating the content of the data at the end of the 
processing, and transfers it to the processing func- 
tion for data messages having content codes 902. 

The processing function for data messages 
having content codes 902 edits it as a data mes- 
sage 700 having a content code and transfers it to 
the output buffer 94. 

Each of the computers 51 to 5n reads the data 
message into the input buffer 93, and the selecting 
function 901 checks the head part of the data 
message. If the address does not match the regis- 
tered one, it is deleted. If the address does, it is 
transferred to the processing function for data mes- 
sages having destination addresses 903. 

The processing function for data messages 
having destination addresses 903 transfers this 
data message having a destination address 800 to 
the memory for data messages having destination 
addresses 97 and finishes the reception. If neces- 
sary, the processing function 903 returns a recep- 
tion response to the source. The subsequent pro- 
cessing by the program depends on whether or not 
to drive data or the destination of the output data. 

Each of the computers 31 to 3n reads the data 
message into the input buffer 93, and the selecting 
function 901 checks the head part of ti^e data 
message. If the address does not match the regis- 
tered one. it is deleted. If the address does, it is 
transferred to the delivering function 904. 

The delivering function 904 distributes and 
transfers tiie data message to the processing func- 
tion for data messages having content codes 902 
and the processing function for data messages 
having destination addresses 903 according to the 
registered address and the group address. The 
subsequent processing is the same as the fore- 
going processing. 

By using the data message 700 having a con- 
tent code in which the group address 701 is as- 
signed to the content code 703, incorrect process- 



ing caused by the data message 700 having a 
content code which is transferred to the processing 
function for data messages having destination ad- 
dresses 903 or by the data message having a 

5 destination address 800 or the broadcasting data 
message 804 which is inversely transferred to the 
processing function for data messages having con- 
tent codes 902 can be prevented. Therefore, com- 
munication using the data message 700 having a 

70 content code can be easily incorporated into a 
system which uses only the data message having a 
destination address 800 and the broadcasting data 
message 804 for communication. 

For grouping, the computer groups 70 and 80 

75 may be divided into smaller computer groups, and 
new group addresses may be assigned to the new 
computer groups. 

Any two computers can be selected from a 
computer having only the processing function for 

20 data messages having content codes 902 such as 
the computers 1 i to In, a computer having only the 
processing function for data messages having des- 
tination addresses 903 such as the computers 51 to 
5n, and a computer having two types of processing 

25 functions 902 and 903 such as tiie computers 31 to 
3n so as to configure a system producing the same 
effect. 

In a system which comprises a plurality of 
computers having only the processing function for 

30 data messages having content codes 902, when 
the computers are divided into a plurality of com- 
puter groups, a plurality of closed communication 
systems having content codes can be realized on 
one transmission line. 

35 A data message having a content code can be 

configured as shown in Fig. 7. and a data message 
having a destination address or a broadcasting data 
message can be configured as shown in Fig. 8. In 
this case, the components other than the process- 

40 ing function identifiers 713 and 813 are the same 
as those in Figs. 1 and 5. The processing function 
identifier indicates whether the data message is to 
be processed by the processing function for data 
messages having content codes 902 or by the 

45 processing function for data messages having des- 
tination addresses 903. Since a data message 710 
or 810 is received and processed by the same 
type of processing function as the processing func- 
tion which edits and creates the data message, the 

50 type of the processing function which edits and 
creates the data message is set in the processing 
function identifier at the time of editing and cre- 
ation, by predetermining, for example, "0" as the 
processing function for data messages having con- 

55 tent codes 902 and "1 " as the processing function 
for data messages having destination addresses 
903. By doing this, there is no need to register the 
destination address and the group address In the 
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delivering function 904, and the delivering function 
904 distributes the data message by the process- 
ing function Identifier 713 or 813 for data mes- 
sages. 

A system In which there are a plurality of 
transmission lines, a plurality of computers are 
connected to each transmission line, and the trans- 
mission lines are connected to each other via gate- 
ways and broadcastable in the same way as one 
transmission line or a system in which computer 
groups are formed so that they span a plurality of 
transmission lines may produce the same effect as 
that of this embodiment. 

Next, the second embodiment of the present 
invention wiii be described hereunder. 

Rg. 9 is a schematic view of a network system 
of the second embodiment of the present invention. 
Rg. 10 is a schematic view of a gateway of the 
second embodiment of the present invention, Fig. 
11 is an illustration showing the configuration of a 
table for selective transmission of the second em- 
bodiment of the present invention, and Rg. 12 is a 
format diagram of a data message having a content 
code of the second embodiment of the present 
invention. 

In Fig. 9, computers 101 to lOn and a gateway 
1 30 are connected to each other via a transmission 
line 10, and the computers are connected to termi- 
nal equipment 111 to 11n respectively. The gate- 
way 130 belongs to every computer group existing 
on the transmission line 10, can be connected to a 
transmission line 20 via a communication line Li 
and a gateway 230, and also can be connected to 
transmission lines 30 and 40. The components on 
the transmission lines 20, 30, and 40 are the same 
as those on the transmission line 10, and comput- 
ers 201 to 20n, 301 to 30n, and 401 to 40n, terminal 
equipment 211 to 21n, 311 to 31 n, and 4tl to 41 n, 
and gateways 230, 330, and 430 are connected in 
the same way as those on the transmission line 10. 

The communication lines Li to U are, for ex- 
ample, special communication lines, public com- 
munication lines, or digital switched networks, and 
destination fixing connection such as special com- 
munication line or package switching PVC or des- 
tination selection connection such as line or packet 
switching VC is available. 

The computers of this embodiment, in the 
same way as the computer shown in Fig. 3, com- 
prise a processor comprising an interface, a select- 
ing function, and a processing function for data 
messages having content codes, an input buffer, an 
output buffer, a content code table, and a memory 
for data messages having content codes. In the 
same way as the first embodiment, each computer 
transmits a data message having a content code to 
the transmission line, decides whether or not to 
receive the data according to the group address 



and the content code, and receives it resultantly. 
The computers are grouped, at least one computer 
group exists, and a group address is assigned to 
each computer group. 
5 In this embodiment, at least one group address 

common to the four transmission lines 10, 20, 30, 
and 40 exists. This allows computers of one com- 
puter group which exist on different transmission 
lines to transmit or receive data via communication 

10 lines. Each transmission line is assigned a trans- 
mission line address, which Is possessed by a 
gateway thereof as information. Each transmission 
line address serves as a destination address for 
communication between gateways. 

76 Next, the configuration of the gateways 130, 

230, 330, and 430 will be described hereunder. 

In Fig. 10. a processor 131 is connected to the 
transmission line via an Interface 132 and to the 
communication lines via an interface 133. The pro- 

20 cesser 131 is also connected to an input buffer 
134, an output buffer 135, a content code table 
136, and a table for selective transmission 137. 

The processor 131 provides a selecting func- 
tion 131 A, a selective transmission function 131b, 

25 and a receiving function 131C. The selecting func- 
tion 131 A registers the group addresses (in this 
case, all the group addresses existing on the trans- 
mission line 10) of all the computer groups which 
the computers belong to. The selective transmis- 

30 sion function 131b registers the transmission line 
addresses. Content code CCI for indicating that the 
data content is the registered content code is regis- 
tered in the content code table 136 beforehand. 
Next, the configuration of the table for selective 

35 transmission 137 will be described hereunder. 

Fig. 11 shows a configuration example of the 
table for selective transmission 137 of the gateway 
130. The first row is for the group address 137. and 
the second row for the content code 137B. The 

40 third and subsequent rows indicate that there are a 
plurality of transmission line addresses 137C. 

The first row, for example, means that a data 
message having a content code, which has a group 
address of 1 and a content code of CCI, is also 

45 required by the transmission lines 20, 30, and 40, 
In the table for selective transmission 137, the 
content code CCI indicating that the data content is 
the registered content code, which is set at all the 
group addresses existing on the transmission line 

50 10, and the transmission lines connectable by the 
communication lines Li to U, which are set at the 
transmission line addresses 137C, are registered. 

Each computer registers, beforehand, a content 
code indicating the content of the data, which can 

55 be processed by itself, in a content code table, 
which is the same as that used in the first embodi- 
ment (Fig. 3), by an appropriate method, for exam- 
ple, by the operator via the terminal equipment. In 
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this case, the processing function for data mes- 
sages liaving content codes edits the registered 
content code as data in the fornnat of a data mes- 
sage having a content code 706 shown in Fig. 12 
and transmits it to the transmission line. The con- 
tent code which is registered right now is entered 
in the registered content code 705 B. and the code 
CC! indicating that the data is the registered con- 
tent code is entered in the content code 703. Since 
each computer has no information on the transmis- 
sion iine address 705 A, nothing is set at the trans- 
mission line address. 

Next, the gateway processing procedure of this 
embodiment will be described hereunder. 

When the data message having a content code 
706, for example, is transmitted to the transmission 
line 10, the gateway 130 reads the data message 
into the input buffer 1 34 via the interface 1 32. The 
selecting function 131 A checks the head part of the 
read data message or the group address 701. 

if the group address does not match the regis- 
tered one. it is deleted. Since all the group ad- 
dresses on the transmission line 10 are registered 
by the selecting function 131 A, the group address 
naturally matches the registered one. 

When the group address matches the regis- 
tered one, it is transferred to the selective transmis- 
sion function 131B- 

The selective transmission function 1318 
checks the content code of the data message 
having a content code with the content code table. 
If the content code does not match the registered 
one, it is deleted. Since the content code CCI is 
registered beforehand, the content code naturally 
matches the registered one. For the data message 
having a content code 706 In which the content 
code 703 is CCI, a registered transmission line 
address is set at the transmission line address 
705A for data 705. 

When the content code matches the content 
code table 136, the selective transmission function 
searches for the table for selective transmission 
137 according to the group address 701 and the 
content code 703 of the data message, and deter- 
mines some gateways according to the transmis- 
sion line address 137 of the table as a destination 
address where the. data is to be transmitted by a 
communication line. The selective transmission 
function 131 B perfonms destination selection con- 
nection, if necessary, on the basis of this informa- 
tion, and transmits this data message having a 
content code as data. A data message having a 
content code which is CCI is transmitted to all the 
gateways. 

A gateway which receives this message, for 
example, the gateway 230 transfers this data mes- 
sage having a content code to the receiving func- 
tion 131C. 



The receiving function 131C transfers the data 
message having a content code to the output buff- 
er 135, and transmits it to the transmission line 20 
via the interface 132. When the content code 703 

5 of the data message having a content code is CCI, 
the receiving function 131C checks the group ad- 
dress 701. When the group address 701 matches 
one of the addresses which are registered by the 
selecting function 131 A, the receiving function reg- 

10 isters the registered content code of the data 704 
in the content code table 136, and sets and regis- 
ters the group address 701 . the registered content 
code 7048, and the transmission line address 704A 
in the table for selective transmission 137. When a 

15 set of the group address and the registered content 
code exists in the table, the transmission line ad- 
dress 705A can be added without duplication. 

One of data messages having content codes 
which is transmitted by the gateway 130, 230, 330, 

20 or 430 to the transmission line thereof and required 
by a computer connected to another transmission 
line can be known by the content code table 136. 
and the computer on the transmission line which 
requires the data message can be known by the 

25 table for selective transmission 137. 

The processing of the gateway when a data 
message having a content code 706 in which the 
content code is other than CCI is transmitted to the 
transmission line is, as mentioned above, the same 

30 as that when the content code is CCI. 

In a system comprising a plurality of multi- 
computer systems which perform content code 
communication on broadcastable transmission lines 
and are connected by communication lines in a 

35 one-to-one correspondence, especially in a large 
scale and wide area system, the table for selective 
transmission 137 reduces the data quantity trans- 
mitted on the communication lines and the gateway 
load. In the case of destination selection connec- 

40 tion, the communication charge can aiso be ex- 
tremely reduced. 

When the entire system configuration informa- 
tion such as a transmission line address of another 
transmission line is provided to only the gateways. 

45 each computer can transmit or receive data without 
knowing not only the system configuration informa- 
tion on the own transmission line but also the entire 
system configuration information such as another 
computer address, another transmission line ad- 

50 dress, and another group address. This provides 
excellent system expandability. 

The transmission line address of the own trans- 
mission line can be possessed by each computer 
as information. If this occurs, in the data message 

55 having a content code 706 which has the regis- 
tered content code as data, the transmission line 
address 705A is set when the data message is to 
be transmitted by each computer. Therefore, there 
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is no need to set it by the gateway selective 
transmission function. 

The foregoing three types of computers may 
be simultaneously connected to the transmission 
line. 

The number of multi-computer systems which 
are connected by communication tines can be set 
optionally. 

Since the foregoing embodiment can process 
individually a data message having a content code, 
a data message having a destination address, and 
a broadcasting data message, communication us- 
ing content codes can be incorporated into a sys- 
tem which performs communication using only 
destination addresses and group addresses, or 
communication using destination addresses and 
group addresses can be incorporated into a system 
which performs communication using only content 
codes. 

Since each gateway transfers data only to a 
necessary multi-computer system, the data quan- 
tity is extremely reduced and the gateway load is 
lowered. For communication lines of destination 
selection connection, the communication charge 
can be extremely reduced. 

Each computer can communicate data using 
content codes without knowing the system configu- 
ration information, providing an expandable system 
configuration. 

Rg. 13 is a block diagram of a computer 1010 
of the third embodiment of the present invention, 
which is connected to another computers 1010 via 
a transmission line 1005 in the same way as the 
configuration shown in Fig. 19. The computer has 
an external storage device 1 0il . 

The computer 1010 comprises a transmission 
control unit 1101 and an information processing 
device 1104. 

The transmission control unit 1101 comprises a 
selective reception management unit 1102 and a 
table for selective reception 1103. In the table for 
selective reception 1103, content codes indicating 
many types of data which can be processed by 
this computer 1010 are registered. 

The information processing device 1104 com- 
prises a reception buffer 1105, a transmission buff- 
er 1106, a processing unit 1107, a content code 
table 1108, and an external storage management 
unit 1109. 

The processing unit 1107 provides a current 
data management function 1043 and a recovery 
and expansion management function 1044. 

The current data management function 1043 
provides a self open function 1431, an 
update/addition converting function 1432, and a 
response limitation function 1434. 

The recovery and expansion management 
function 1044 provides an update information trans- 



mission function 1441, an update information com- 
parison and decision function 1442, a storage con- 
tent deletion function 1443, a transmitting function 
of data for recovery and expansion 1444, and a 
5 receiving function of data for recovery and expan- 
sion 1445. 

The content code table 1108, as shown in Fig. 
14, has buffer areas which are delimited by content 
codes of many types of data which can be pro- 
70 cessed by the computer 1010. Each buffer area 
comprises a content code 1401, a check flag 1402, 
a message storage area 1403, and a recovery flag 
1404. 

Fig. 15 shows a format of a message 1200 
15 which flows through the transmission line 1005. 
Numeral 1201 indicates a flag representing the 
start or end of the message 1200, 1202 a content 
code representing the content type of data 1206, 
1203 an address of the source computer 1010 of 
20 the message 1200, 1205 an event number, 1206 
data itself, and 1207 a frame check sequence for 
checking a transmission error of the message 
1200. 

The event number 1205 comprises an event 

25 number for specifying an event of data drive which 
is used to drive a program and a serial number of 
generated data. 

The data itself 1206 comprises a file client list 
1206a and information 1206b when the data is for 

30 accessing or responding to the file. The file client 
list 1206a contains data necessary for accessing 
the fife, for example, an access mode {read, up- 
date, addition), record length, block length, key 
length, key location, and self open flag. 

35 Access to a file starts with an open instruction 

and ends with a close instruction. When access 
starts without an open instruction, an instruction 
issue sequence error is caused. Therefore, when a 
computer 1010 having a file which is already open 

40 in the system starts later, an instruction issue se- 
quence error occurs in the computer 1010. 

The system of the present invention prevents 
an occurrence of an instruction issue sequence 
error as described below. 

46 When an open instruction for opening a file 

succeeds, each computer 1010 sets the self open 
flag in the file client list 1206a of the message 
1200 containing the current data on the file to 1 
until a close instruction is issued. When an instruc- 

50 tion issue sequence error occurs, the self open 
function 1431 of each computer 1010 checks the 
self open flag in the file client list 1206a of the 
message 1200. When the self open flag is 1. the 
seif open function opens a file and allows the 

55 access instruction to be executed once again. 

By doing this, an instruction issue sequence 
error for a file which starts halfway when a series of 
file access instructions starting with the open in- 
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struction and ending with the end instruction are 
executed can be avoided. 

In the case of processing comprising a pair of 
reading and writing such as update mode access, 
when the processing starts with data which re- 
quires writing at the time of start, an instruction 
issue sequence error may occur even if the above 
self open processing is performed, in this case, a 
flag indicating whether the reading, which is a 
counterpart to the writing causing the instruction 
issue sequence error, succeeds or not may be set 
in the message in the same way as the above self 
open processing so that the reading is performed 
according to the flag and then the writing is per- 
formed. 

The processing in the normal state instead of 
recovery and expansion is performed as follows: 

When the message 1200 flows on the trans- 
mission line 1005, the selective reception manage- 
ment unit 1102 views the content code 1202 of the 
message 1200 and checks whether the content 
code is registered in the table for selective recep- 
tion 1103. When the content code is not registered 
in the table for selective reception, the selective 
reception management unit ignores the message 
1200. When the content code is registered, the 
selective reception management unit transfers the 
message 1200, from which the flags 1201 indicat- 
ing the start and end thereof are removed, to the 
reception buffer 1105, 

The message 1 200 transferred to the reception 
buffer 1105 is buffered in the message storage 
area 1403 of the corresponding buffer area of the 
content code table 1108 according to the content 
code 1202. When the message is buffered in the 
message storage area 1403. the check flag 1402 is 
set to 1 . 

The processing unit 1107 fetches the message 
1200 from the message storage area 1403 of the 
buffer area, in which the check flag 1 402 is set to 
1, on a first-in first-out basis, and transfers and 
processes the data to the user program according 
to the content code 1401 or accesses a file of the 
external storage device 1011 via the external stor- 
age management unit 1 1 09. 

A message transmitted from the user program 
or a response message to a file access request 
message is generated from the processing unit 
1107, transferred to the transmission buffer 1106, 
and transmitted to the transmission line 1001 via 
the transmission control unit 1101. 

The same event number 1205 is assigned to a 
file access request message and a response mes- 
sage thereof. 

Since the files are multiplexed, a plurality of 
response messages may flow on the transmission 
line 1005 to one file access request message. If 
this occurs, the computer which requests file ac- 



cess selects and receives a message, for example, 
on a first-come first-served or majority basis. 

Next, the processing for recovery and expan- 
sion will be described hereunder. 

5 Assuming that an external storage device 1011 

is in a temporarily unaccessible state due to, for 
example, a fault or power OFF of the external 
storage device, or due to a fault or power OFF of 
the corresponding computer 1010, the files in the 

10 external storage device 1011 are not updated be- 
cause they cannot be accessed, and an unmatch 
may occur among the multiplexed files. Therefore, 
when the external storage device 1011 becomes 
physically accessible (when the external storage 

15 memory 1011 starts), an occurrence of an unmatch 
is checked. 

When the external storage device 1011 enters 
the physically accessible state, the response limita- 
tion function 1433 of the processing unit 1107 sets 

20 the recovery flag 1404 of the buffer area having the 
content code 1401 which means access to a file of 
the content code table 1108 to 1, and inhibits a 
response to an access request to a file in the 
external storage device 1011. 

25 After the recovery flag 1404 is set to 1, the 

update information transmission function 1441 of 
the processing unit 1107 transmits a file start mes- 
sage to the tramsmission line 1001. The content 
code 1202 of this file start message has a content 

30 code indicating a file start message, and the data 
1206 has a file name, a content code meaning 
access to the file, and a file event number. 

The file event number indicates file update 
information provided for each file. When accessing 

35 a file on the basis of a received message, the 
event number 1205 of the message is updated as a 
file event number. In the case of access in the read 
mode that the file contents are not changed by the 
access, the file event number is not updated. In- 

40 Stead of this update method, a method that the file 
event number is updated only when the file is 
opened or closed may be used. 

When the file start message flows on the trans- 
mission line 1001, all the computers 1010 fetch it. 

45 and check whether the content code of the data 
1206 exists in the content code 1401 of the content 
code table 1108 (whether the file exists or not). If 
the file is not found, nothing is done. When the file 
is found, each computer decides whether the file is 

so under recovery according to the recovery flag 1404 
of the buffer area of the content code 1 401 . When 
the file is under recovery, nothing is done. If the file 
is not under recovery, the update information com- 
parison and decision function 1442 of the process- 

55 ing unit 1107 checks and compares the file event 
number of the file with the file event number of the 
data 1206 of the file start message. When the file 
event number of the file matches the file event 
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number of the data 1206. the update information 
comparison and decision function 1442 transmits a 
message indicating that recovery is not necessary 
to the transmission line L When the file event 
number of the file does not the update information 
comparison and decision function 1442 transmits a 
recovery processing message indicating that recov- 
ery is necessary to the transmission line L. The 
recovery processing message has a content code 
1202 indicating a recovery processing message 
and data 1206 comprising four types of information 
such as a file name, a content code meaning 
access to the file, a flag indicating recovery pro- 
cessing of the file, and file definitions such as a file 
processing method and attributes. 

The computer 1010 which transmits the start 
message fetches this recovery processing mes- 
sage. When it is found that no recovery is neces- 
sary, the computer returns the recovery flag 1404 
of the buffer area having the content code 1401 of 
the content code table 1108, which means access 
to the file, to 0. When it Is found that recovery is 
necessary, the storage content deletion function 
1115 of the processing unit 1107 deletes the file 
<so as to prevent data, which exists in the recovery 
processing unit but is already deleted in the recov- 
ery supporting unit, from remaining in the recovery 
processing unit after the recovery processing is 
finished). The storage content deletion function 
1115 redefines the file on the basis of the file 
definition information contained In the data 1206 of 
the recovery processing message, and transmits a 
recovery preparation completion message to the 
transmission line L. The preparation completion 
message has a content code 1202 indicating a 
recovery preparation completion message and date 
1206 containing two types of information such as a 
file name and a content code meaning access to 
the file. 

A file can be expanded on the basis of the 
above procedure. During the online processing, a 
file which is the same as a one existing in the 
system is defined, the recovery flag 1404 of the file 
is set to 1 , the file event number is left blank, and 
the file start message is transmitted to the trans- 
mission line 1005. Since the file event number is 
blank, a recovery processing message indicating 
recovery processing is surely sent back. After the 
message is received, the above processing is per- 
formed and a recovery preparation completion 
message is transmitted to the transmission line 
1005. 

When the recovery preparation completion 
message flows on the transmission line 1005, the 
computer (hereinafter called a recovery and expan- 
sion supporting computer) 1010 which transmits 
the recovery processing message fetches it. 

The transmitting function of data for recovery 



and expansion 1117 of the processing unit 1107 
creates, as shown In Rg. 16, a recovery and ex- 
pansion supporting message 1200 according to 
records of a file (hereinafter called a recovery and 

6 expansion supporting file) 1031 which are read 
from the external storage device 1011, and trans- 
mits it to the transmission line 1005 as data for 
recovery and expansion 1002. The recovery and 
expansion supporting message 1200 has a content 

10 code 1202 indicating data for recovery and expan- 
sion 1002 and data 1206 comprising four types of 
information such as a file name, a content code 
meaning access to the file, a record, and a file 
event number indicating update information of the 

15 recovery and expansion supporting file 1031. The 
number of records is optional, and only one record 
can be provided. Therefore, records of the recov- 
ery and expansion supporting file 1031 are divided 
for each number of records to be contained in one 

20 data for recovery and expansion 1002 and transmit- 
ted sequentially starting at the No. 1 record. 

The computer (hereinafter called a recovery 
and expansion processing computer) 1010 which 
transmits the recovery preparation completion mes- 

25 sage fetches the data for recovery and expansion 
1002. 

The receiving function of data for recovery and 
expansion 1445 accesses the recovery and expan- 
sion file 1041 on the fetched data in the addition 

30 mode. When a record of the same key is not 
found, it is written. When the record is found, 
nothing Is done. Since the storage content deletion 
function 1443, as mentioned above, deletes the file, 
a record of the same key is not found in most 

55 cases, and it is written. However, when the record 
of the current data 1001 is already written as 
described next, it means that a record of the key 
exists, and it is not written. Thus, the current data 
1001 takes precedence over the data for recovery 

40 and expansion 1002. 

Fig. 16 shows an example that immediately 
after the recovery and expansion supporting unit 
transmits the "m"th record 1311 as data for recov- 
ery and expansion 1002, the unit receives data for 

45 Updating the "m + f'th record 1312 as current data 
1001. 

In the recovery and expansion supporting unit, 
the "m + 1"th record 1312 Is accessed and updated 
by the current data 1001 in the update mode, and 

so the response message is returned to the update 
data source. 

In the recovery and expansion processing unit, 
the "m"th record is accessed and added, that is. 
recovered by the data for recovery and expansion 

55 1002 in the addition mode. Next, the "m + 1"th 
record is accessed by the current data 1001 in the 
update mode. However, since the "m + 1 "th record 
is not found in the recovery and expansion pro- 

10 
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cessing file 1041. an access error is caused. If this 
occurs, the update/addition converting function 
1432 converts the update mode to the addition 
mode so as to allow the "m + 1"th record to be 
accessed once again. As a result, the "m + 1"th 
record 1312 Is added. 

Then, the "m + 1"th record is transmitted from 
the recovery and expansion supporting unit as data 
for recovery and expansion 1 002. and the recovery 
and expansion processing file 1041 is accessed in 
the addition mode. Since the "m + 1"th record, 
which is previously added by the current data 
1001, exists in the recovery and expansion pro- 
cessing file 1041, an access error is caused, and 
the "m + 1"th record, which is transmitted as data 
for recovery and expansion 1002, is canceled. 

When data for updating the "m"th record 1311 
as current data 1001 is received, it is accessed in 
the update mode. Therefore, the "m"th record is 
updated in either of the recovery and expansion 
supporting unit and the recovery and expansion 
processing unit. 

Thus, the current data 1001 always takes pre- 
cedence over the data for recovery and expansion 
1002. 

When the recovery and expansion supporting 
unit transits the final record and the recovery and 
expansion processing unit adds or cancels the final 
record, a matching occurs among the multiplexed 
files. 

The processing unit 1107 of the recovery and 
expansion processing unit returns the recovery flag 
1404 for the file of the content code table 1108 to 
0, and terminates the online storage content recov- 
ery and expansion processing. 

In the above embodiment, a current data buffer 
for storing a certain amount of current data may be 
installed in the computer lOlO so that current data 
is stored in the cun-ent data buffer by the recovery 
and expansion processing unit during recovery, 
and the data of the current data buffer is fetched 
and updated on a first-in first-out basis when the 
current data buffer is full of data or all the data for 
recovery and expansion is processed. This current 
data buffer is different in the roil from the current 
data buffer described in the section of the prior art, 
and causes no unrecoverable problems due to an 
insufficient capacity. 

In the above embodiment, a transmission 
method using a destination address instead of a 
content code may be used. In this case, the con- 
tent code 1202 of the format of the message 1200 
shown in Fig. 15 is replaced with a destination 
address, the computer 1010 shown in Fig. 13 has 
an address, and a message Is received according 
to the destination address thereof. One of the com- 
puters 1010 has information on another computer 
1010 which multiplexes a file which Is managed by 



itself. 

The file type is optional; that is, data bases can 
also be used. Files may be created not only in the 
external storage device 1011 but also in an internal 
6 storage device of each computer 1010. 

The same may be said with storage contents 
of not oniy files but also, for example, screen 
buffers, another I/O device memories, or buffers. 
Rg. 5 shows an embodiment using screen 
w buffers. 

In Fig. 5, the computers 1010 are connected to 
each other via the transmission line 1005. and 
transmit or receive data mutually. Each computer 
1010 has terminal equipment 1120. and each ter- 
15 mlnal equipment 1120 has a screen buffer 1130. 

During recovery and expansion of each termi- 
nal equipment 1120, the recovery and expansion 
supporting unit divides and transmits information of 
the screen buffer on the basis of the screen defini- 
20 tion information. The recovery and expansion pro- 
cessing unit can recover and expand the screen 
buffer online in the same was as file recovery and 
expansion by allowing the current data to take 
precedence over the data for recovery and expan- 
25 sion. 

Fig. 18 shows a fourth embodiment of the 
present invention. 

in this embodiment, the storage content for 
supporting recovery and expansion 1311 and the 

30 storage content for recovery and expansion pro- 
cessing 1411 may be different in content, type, or 
attribute from each other. 

During recovery and expansion of the storage 
content for recovery and expansion processing 

35 1411, the recovery and expansion supporting unit 
transmits the data for recovery and expansion 
1002. The receiving function of data for recovery 
and expansion 1445 of the recovery and expansion 
processing unit which receives the data for recov- 

40 ery and expansion 1002 transfers the data for re- 
covery and expansion 1002 to the user program 
1 045. The user program 1 045 returns the process- 
ing result to the receiving function of data for 
recovery and expansion 1445. The current data 

45 management function 1043 transfers the current 
data 1001 to the user program 1044, and the 
processing result is returned to the current data 
management function 1043. The receiving function 
of data for recovery and expansion 1445 and the 

so current data management function 1043 perform 
the recovery and expansion processing as de- 
scribed with reference to Fig. 16 on the basis of 
the returned result respectively. 

In this embodiment, the storage content can be 

55 recovered and expanded under support of different 
storage contents of another computers 1010. 

In the above embodiment of the present inven- 
tion, since both the current data and the data for 
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recovery and expansion are received and the stor- 
age content is recovered and expanded by match- 
ing them, there is no need of inhibiting the cun-ent 
data processing and the storage content can be 
recovered and expanded with the system non-stop- 
ped. A current data buffer with a large capacity for 
storing current data is not required, and the storage 
content can be recovered and expanded regardless 
of the capacity thereof. 

Since recovery and expansion processing is 
decided on the basis of the storage content update 
information before starting recovery and expansion, 
the storage content which requires no recovery is 
not recovered uselessly. 

Since each computer performs the self open 
processing, even if it starts after another computer 
does in a system in which the storage content is 
already open, the storage content can be accessed 
unless an error occurs. 



Clafms 

1 . A data transmission method of a data processing 
system having a plurality of processing means 
mutually connected by a transmission medium, 
comprising: a step that the plurality of processing 
means are divided into groups, an address is as- 
signed to each group, at least one of the address 
and a content code indicating the content of trans- 
mission data is assigned to the transmission data, 
and said transmission data is transmitted from a 
processing means to the transmission medium; and 
a step that whether or not to receive said data is 
decided on the basis of either said address or 
content code 

2. A data transmission method according to Claim 
1, wherein the above transmission step includes a 
step that said data is transmitted with the above 
address and content code assigned by the above 
processing means and the above decision step 
includes a step that whether or not to receive said 
data Is decided on the basis of either said address 
or content code 

3. A data transmission method of a network system 
that a plurality of multi-computer systems compris- 
ing a plurality of computers which are mutually 
connected by a transmission line are connected by 
communication lines via gateways, comprising: a 
step that the computers of said network system are 
grouped, a group address is assigned to each 
group, and transmission data of an optional com- 
puter which is assigned the group address of said 
computer, a content code Indicating the content of 
the data, and a transmission line address for each 
transmission line is transmitted to the transmission 
line; a step that a multi-computer system to be 
notified is decided according to the group address 



and content code assigned to the data which flows 
through the self muiti-computer system and said 
data is transmitted only to the gateway to be noti- 
fied according to the registered transmission line 
5 address; and a step that the gateway which re- 
ceives said data confirms that the assigned group 
address and content code are registered and trans- 
mits said data to the self multi-computer system 

4. A data management method of a data process- 
10 ing system in which a plurality of data processors 

are connected via a transmission line so as to 
transmit or receive data mutually and the storage 
content of each data processor Is multiplexed, 
comprising: a step that a data processor for sup- 

15 porting recovery and expansion of a storage con- 
tent divides and transmits the storage content to be 
recovered and expanded to the transmission line 
as data for recovery and expansion; and a step that 
a storage content recovery and expansion process- 

20 ing data processor receives the foregoing data for 
recovery and expansion from the transmission line 
and stores the received data for recovery and 
expansion when the corresponding current data is 
not stored, thereby recovers and expands the mul- 

25 tiplexed storage content online 

5. A data management method according to Claim 
4, wherein said data management method includes 
a step that among data processors having mul- 
tiplexed storage contents, update information of the 

50 multiplexed storage contents are compared, a data 
processor for a new storage content becomes a 
recovery and expansion supporting data processor 
for the storage content, and a data processor for an 
old storage content becomes a recovery and ex- 

55 pansion processing data processor for the storage 
content 

6. A data management method of a data process- 
ing system in which a plurality of data processors 
are connected via a transmission line so as to 

40 transmit or receive data mutually and the storage 
content of each data processor is multiplexed, 
comprising: a step that when receiving an access 
instruction before a storage content open instruc- 
tion, a data processor performs the open process- 
es ing; and a step that the data processor executes 
the received access instruction after performing 
said open processing, thereby an instruction issue 
sequence error can be resultant! y avoided 

7. A data management method of a data process- 
60 ing system in which a plurality of data processors 

are connected via a transmission line so as to 
transmit or receive data mutually and the storage 
content of each data processor is multiplexed, 
comprising: a step that a storage content recovery 
65 and expansion processing data processor prevents 
a contradiction to a response to another data pro- 
cessor by returning no response to access to a 
recovery and expansion processing storage con- 
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tent; a step that the above storage content recov- 
ery and expansion processing data processor pre- 
vents an unnecessary storage content from remain- 
ing by deleting the recovery and expansion pro- 
cessing storage content: and a step that when 
receiving an access instruction in the update ac- 
cess mode for the deleted storage content, the 
above storage content recovery and expansion pro- 
cessing data processor converts the mode to the 
addition access mode and avoids an access error 
by executing the access instruction 

8. A data management method of a data process- 
ing system in which a plurality of data processors 
are connected via a transmission line so as to 
transmit or receive data mutually, comprising: a 
step that a data processor transmits data with a 
priority code assigned; a step that another data 
processor receives data on the foregoing storage 
content from the transmission line; a step that the 
above data processor decides whether or not to 
execute the processing for the storage content on 
the basis of the priority code; and a step that the 
data itseif controls the processing for the storage 
content according to the decision 

9. A data processor comprising: self open means 
that when receiving an access instruction before a 
storage content open instruction from the transmis- 
sion line, said data processor performs the open 
processing before executing the received access 
instruction 

10. A data processor comprising: self open means 
that when receiving an access instruction before a 
storage content open instruction from the transmis- 
sion line, said data processor performs the open 
processing before executing the received access 
instruction, update information transmission means 
for transmitting storage content update information 
to the transmission line, update information com- 
parison and decision means that said data proces- 
sor receives the storage content update information 
from the transmission line, compares it with the self 
update information, and decides whether or not to 
support recovery and expansion of another storage 
content according to the new and old update in- 
formation, a response limitation means for returning 
no response to access to a recovery and expansion 
processing storage content, storage content dele- 
tion means for deleting a recovery and expansion 
processing storage content, update/addition con- 
version means that when receiving an access in- 
struction in the update access mode for a deleted 
and non-existing storage content, said data proces- 
sor converts the mode to the addition access 
mode, executes the access Instruction, and avoids 
an access error, transmitting means of data for 
recovery and expansion for dividing and transmit- 
ting a recovery and expansion storage content to 
the transmission line as data for recovery and 



expansion, and receiving means of data for recov- 
ery and expansion that said data processor re- 
ceives the data for recovery and expansion from 
the transmission line, accesses it in the addition 
5 access mode when the corresponding current data 
is not stored, and stores the received data for 
recovery and expansion. 
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